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SELECTIVELY REDIRECTING
NOTIFICATIONS TO A WEARABLLE
COMPUTING DEVICE

This application claims the benefit of U.S. Provisional
Application No. 61/951,725, filed Mar. 12, 2014, the entire
content of which 1s hereby incorporated by reference.

BACKGROUND

Mobile computing devices allow a user to perform a variety
of functions. For example, mobile computing devices may be
capable of accessing the Internet, executing gaming applica-
tions, playing media, sending and recerving messages, as well
as providing functionality of a traditional cellular telephone.
In some examples, a user may wear such mobile computing
devices (e.g., by attachment and/or coupling to the user’s
body and/or clothing). A host device may transmit, to the
wearable device, at least an indication of a notification
received so that the wearable computing device may output an
alert based on the indication of the notification. However, in
some 1nstances, the user may not recerve alerts output by the
wearable computing device 11 the user removes the wearable
computing device.

SUMMARY

In one example, the disclosure describes a method that
includes recetving, by a first computing device, sensor data
from a second computing device, responsive to determining,
by the first computing device and based on the sensor data,
that the second computing device 1s not being worn, output-
ting, by the first computing device and for display, a notifica-
tion, and responsive to determining, by the first computing,
device and based on the sensor data, that the second comput-
ing device 1s being worn, sending, by the first computing
device, to the second computing device, an indication of the
notification.

In another example, the disclosure describes a method that
includes responsive to determining, by a first computing
device, that a clasp sensor of the first computing device 1s
closed, enabling an accelerometer of the first computing
device, and responsive to determining, by the first computing
device and based on sensor data from the accelerometer, that
the first computing device has not moved within a threshold
period of time, transmitting, by the first computing device and
to a second computing device, a command to cause the second
computing device to stop redirecting notifications to the first
computing device.

In an additional example, the disclosure describes first
computing device comprising at least one processor, and a
notification redirection module operable by the at least one
processor to recerve sensor data from a second computing,
device, responsive to determining, based on the sensor data,
that the second computing device 1s not being worn, output
and for display, a notification, and responsive to determining,
based on the sensor data, that the second computing device 1s
being worn, send to the second computing device, an indica-
tion of the notification.

In another example, the disclosure describes a first com-
puting device comprising at least one processor and a notifi-
cation redirection module operable by the at least one proces-
sor to responsive to determining that a clasp sensor of the first
computing device 1s closed, enable an accelerometer of the
first computing device, and responsive to determining that the
first computing device has not moved within a threshold
period of time based on sensor data from the accelerometer,
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2

transmit to a second computing device, a command to cause
the second computing device to stop redirecting notifications
to the first computing device.

The details of one or more examples are set forth 1n the
accompanying drawings and the description below. Other
features, objects, and advantages of the disclosure will be

apparent from the description and drawings, and from the
claims.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a conceptual block diagram illustrating an
example system includes a mobile computing device and a
wearable computing device 1n which the devices are operable
to selectively transmit an indication of a notification based on
whether the wearable computing device 1s being worn, in
accordance with one or more techniques of the present dis-
closure.

FIG. 2 1s a block diagram 1llustrating further details of one
example of a mobile computing device, in accordance with
one or more techniques of the present disclosure.

FIG. 3 1s a conceptual block diagram illustrating an
example mobile computing device that outputs graphical
content for display at a remote device and selectively outputs
an indication of a notification to a wearable computing device
based on whether the wearable computing device 1s being
worn, 1n accordance with one or more techniques of the
present disclosure.

FI1G. 4 15 a flow diagram illustrating example operations for
selectively outputting notifications at a wearable computing
device based at least 1n part on whether the wearable comput-
ing device 1s being worn, in accordance with one or more
techniques of the present disclosure.

FIG. 515 a flow diagram illustrating example operations for
selectively outputting notifications at a wearable computing
device based at least 1n part on whether the wearable comput-
ing device 1s being worn, in accordance with one or more
techniques of the present disclosure.

DETAILED DESCRIPTION

Techniques according to the disclosure may enable a sys-
tem, including a mobile computing device and a wearable
computing device, to selectively redirect an indication of a
notification between the mobile computing device and the
wearable computing device based on whether the wearable
computing device 1s being worn. For example, the wearable
computing device may include one or more sensors, such as
an accelerometer and a clasp sensor. Based on sensor data
from at least one of a clasp sensor and an accelerometer of the
wearable computing device, the mobile computing device
may determine whether the mobile computing device 1s cur-
rently being worn and selectively redirect notifications from
the mobile computing device to the wearable computing
device.

In some implementations, 11 the mobile computing device
determines that the wearable computing devices 1s currently
being worn, the mobile computing device may automatically
send an indication of a notification (such as recently-received
notification data related to one or more services and/or appli-
cations) to the wearable computing device. In some 1mple-
mentations, 11 the mobile computing device determines that
the wearable computing device 1s not currently being worn,
the mobile computing device may proceed to output a notifi-
cation. By determining whether to send an indication of
received notification data to the wearable computing device
based on whether the wearable computing device 1s being
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worn, techniques of this disclosure may reduce the amount of
user interaction required to select whether the wearable com-
puting device should recerve notifications from the mobile
computing device and may reduce the likelihood of missed
notifications.

Throughout the disclosure, examples are described in
which a computing device and/or a computing system may
analyze information (e.g., sensor data, locations, speeds,
physiological parameters, active application, etc.) associated
with a computing device (e.g., a mobile computing device, a
wearable computing device, etc.) only 1f the computing
device recerves permission from the user to analyze the infor-
mation. For example, 1n situations discussed below 1n which
the computing device may collect or may make use of infor-
mation associated with the user, the user may be provided
with an opportunity to provide input to control whether pro-
grams or features of the computing device can collect and
make use of user information (e.g., information about a user’s
current location, current speed, physiological parameters,
active application, etc.), or to dictate whether and/or how to
the computing device may receive content that may be rel-
evant to the user. In addition, certain data may be treated 1n
one or more ways before 1t 1s stored or used by the computing
device and/or computing system, so that personally-identifi-
able information 1s removed. For example, a user’s identity
may be treated so that no personally identifiable information
can be determined about the user, or a user’s geographic
location may be generalized where location information 1s
obtained (such as to a city, ZIP code, or state level), so that a
particular location of a user cannot be determined. Thus, the
user may have control over how information about the user 1s
collected and used by the computing device.

FIG. 1 1s a conceptual block diagram illustrating an
example system includes a mobile computing device and a
wearable computing device 1n which the devices are operable
to selectively transmit an indication of a notification based on
whether the wearable computing device 1s being worn, in
accordance with one or more techniques of the present dis-
closure. In the example of FIG. 1, mobile computing device
10 includes at least one user interface (UI) device 12, a Ul
module 14, a notification redirection module 16, and a telem-
etry module 18. Other examples of mobile computing device
10 that implement techniques of this disclosure may include
additional components not shown i FIG. 1. Examples of
mobile computing device 10 may include, but are not limited
to, portable devices such as mobile phones (including smart
phones), laptop computers, desktop computers, tablet com-
puters, smart television platforms, cameras, personal digital
assistants (PDAs), etc.

In some examples, other types of devices may be operable
to transmit an indication of a notification to wearable com-
puting device 20. For mstance, one or more servers, virtual
devices (e.g., virtual machines), or cloud computing systems
may transmit an indication of a notification to wearable com-
puting device 20, either directly, or through mobile comput-
ing device 10. In the case that the notifications are sent by
another type of device or system, such as a cloud computing
system that includes one or more networked computing
devices, through mobile computing device 10, mobile com-
puting device 10 may recerve and relay the notification to
wearable computing device 20. As used herein, the term
“notification” may refer to notification data received from an
application or platform executing at the mobile computing
device, the wearable computing device, and/or from a server
as part of a notification service executing at a network (e.g., 1n
a cloud) and may also refer to an alert output, by the mobile
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computing device or the wearable computing device, as an
indication of the notification data (e.g., to indicate receipt of
the notification data).

For the purposes of illustration only, wearable computing,
device 20 may include a wristband, armband, ankle band, etc.
Wearable computing device 20 may also include other types
of wearable computing devices other than those illustrated 1n
FIG. 1, including any type of wearable computing device that
supports recerving notifications. Accordingly, the illustra-
tions ol FI1G. 1 should not be considered to limit the configu-
ration of wearable computing device 20.

Wearable computing device 20 mcludes at least one user
interface (UI) device 22, a Ul module 24, usage module 26,
telemetry module 28, clasp sensor 30, and accelerometer 38.
In some examples, Ul device 22 and other electronic compo-
nents of wearable computing device 20 may be at least par-
tially enclosed by a housing 34. Additionally, wearable com-
puting device 20 can include band 36 or other member, such
as a strap or frame, for physically securing wearable comput-
ing device 20 when being worn by a user. In the example of
FIG. 1, band 36 1s mechanically coupled to housing 34. In
some examples, mstead of band 36 and housing 34 being
separate structures mechanically coupled to each other, band
36 and housing 34 may be a single, unitary structure. Other
examples of wearable computing device 20 that implement

techniques of this disclosure may include additional compo-
nents not shown in FIG. 1.

Wearable computing device 20 can include at least one Ul
device 22. A user associated with wearable computing device
20 may interact with wearable computing device 20 by pro-
viding various user inputs into wearable computing device
20, e.g., using at least one Ul device 22. In some examples, the
at least one Ul device 22 1s configured to receive tactile,
audio, or visual input. In addition to recerving input from a
user, Ul device 22 can be configured to output content such as
a graphical user interface (GUI) for display, e.g., at a display
device associated with wearable computing device 20. In
some examples, Ul device 22 can include a display and/or a
presence-sensitive mput device. In some examples, the dis-
play and the presence-sensitive mput device may be inte-
grated into a presence-sensitive display, which displays the
GUI and receives input from the user using capacitive, induc-
tive, and/or optical detection at or near the presence sensitive
display. In other examples, the display device can be physi-
cally separate from a presence-sensitive device associated
with wearable computing device 20. Ul device 22 may be
configured to disable a display of wearable computing device
20 responsive to determining that wearable computing device
20 1s not being worn 1n some examples.

As shown 1n FIG. 1, wearable computing device 20 also
can include Ul module 24. Ul module 24 can perform one or
more functions to receive indications of mput, such as user
input, and send the indications of the input to other compo-
nents associated with wearable computing device 20. For
example, Ul module 24 may receive an indication of a gesture
performed by the user at Ul device 22. Ul module 24 may also
receive mformation from components associated with wear-
able computing device 20, such as charging module 26. Ul
module 24 may cause other components associated with
wearable computing device 20, such as Ul device 22, to
provide output based on the information. For instance, Ul
module 24 may recerve information related to whether a user
1s currently wearing wearable computing device 20, e.g.
whether sensor data from at least one of accelerometer 38 or
clasp sensor 30 indicates that wearable computing device 20
1s being worn.
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Ul module 24 may be implemented 1n various ways. For
example, Ul module 24 can be implemented as a download-
able or pre-installed application or “app.” In another example,
Ul module 24 can be implemented as part of a hardware unit
of wearable computing device 20. In another example, Ul
module 24 can be implemented as part of an operating system
of wearable computing device 20.

As shown 1n the example of F1G. 1, the first portion of band
36 and second portion of band 36 mechanically connect using
a clasp mechanism. Band 36 includes a first structure 32A and
a second structure 32B, such as structures of a clasp, clip,
snap, buckle or other mechanism operable to physically
secure wearable computing device 20 when worn by auser. In
the example shown 1n FIG. 1, band 36 includes a first structure
32 A a and second portion of band 36 includes structure 32B
Other examples of structures of a mechanism operable to
physically secure wearable computing device 20 when worn
by a user include a pin and a pin contact, a pressure sensor
incorporated 1 one portion of the mechanism operable to
physically secure wearable computing device 20, a proximity
structure incorporated 1n one portion of the mechanism oper-
able to physically secure wearable computing device 20, a
magnetic reed switch incorporated 1 one portion of the
mechanism operable to physically secure wearable comput-
ing device 20 and a magnetic in the complementary portion of
the mechanism, etc.

In other examples, first structure 32 A and second structure
32B may be structures embedded 1n or attached to band 36,
but may not be part of a clasp, clip, snap, buckle or other
mechanism operable to physically secure wearable comput-
ing device 36 when worn by the user. For example, {first
structure 32A and second structure 32B can include first and
second portions of an electrical circuit within or attached to
band 36.

Clasp sensor 30 1s operable to detect whether the clasp 1s
open or closed, attached or detached, connected or discon-
nected, etc. Clasp sensor 30 may be communicatively
coupled with usage module 26 to provide an indication of
whether wearable computing device 20 1s secured to the user
in some examples. While described as detecting whether a
clasp 1s open or closed, clasp sensor 30 may detect whether
any structures operable to physically secure wearable com-
puting device 20 are open (e.g., uncoupled, not 1n physical
contact, not forming a closed circuit, etc.) or closed (e.g.,
coupled, 1n physical contact, forming a closed circuit, etc.).

Wearable computing device 20 also includes usage module
26, which may comprise a notification redirection module 1n
some examples. Usage module 26 may determine whether a
user 1s wearing wearable computing device 20 based on the
sensor data recerved from clasp sensor 30 and accelerometer
38. Indications that a user 1s wearing mobile computing
device 20 may include data from clasp sensor 30, and/or
movement data from accelerometer 38. In various examples,
accelerometer 38 may comprise one or more of a solid-state
gyroscope (€.g. a gyroscope capable of detecting orientation),
accelerometer, a multi-axis MEMS (microelectronic
mechanical sensor), and/or any other sensor capable of
detecting movement of wearable computing device 20.

Usage module 26 may enable accelerometer 38 responsive
to determining that clasp sensor 30 1s closed. Additionally,
responsive to determining that wearable computing device 20
has not moved within a threshold period of time and based on
sensor data from accelerometer 38, telemetry module 28 of
wearable computing device 20 may transmit a command to
mobile computing device 10. The command may cause
mobile computing device 10 to stop redirecting notifications
to wearable computing device 20.
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Usage module 26 may also determine whether wearable
computing device 20 1s being worn based on signals from
additional sensors (not pictured) that may be part of wearable
computing device 20. Such sensors may comprise one or
more temperature sensors, blood pressure sensors, pulse sen-
sors, and/or galvanic response sensors, and/or any other sen-
sor type. In various examples the temperature sensor may
detect the presence of a user based on a temperature change
associated with the skin of a user being near or 1n contact with
wearable computing device 20. Based on the temperature
change caused by the presence of a user’s skin, usage module
26 may determine that wearable computing device 20 1s or 1s
not being worn. More particularly, if a temperature measure-
ment 1s outside the range of 36 degrees Celsius to 37 degrees
Celsius, usage module 26 may determine that wearable com-
puting device 20 1s not being worn. Usage module 26 may
also determine that wearable computing device 20 1s or 1s not
being worn based on a signal from the galvanometer that
detects the conductance of a user’s skin. More particularly,
usage module 26 may detect that wearable computing device
20 1s not being worn 1f a resistance measurement from the
galvanometer 1s outside the range of 10 kiloohms to 10
megaohms, inclusive (corresponding to the typical resistance
of human skin).

Wearable computing device 20 also includes telemetry
module 28. In some examples, wearable computing device 20
can be configured to transmit data indicating whether wear-
able computing device 20 1s being worn based on sensor data
to mobile computing device 10 using telemetry module 28.
Wearable computing device 20 may also receive an indication
of a noftification from mobile computing device 10 using
telemetry module 28. The indication of the notification may
comprise an indication of an 1mage, text message, video,
¢-mail, or any other information related to a notification of
mobile computing device 10. Ul module 24 may output the
indication of a notification for display.

In accordance with one or more aspects of this disclosure,
mobile computing device 10 may be configured to receive
sensor data from wearable computing device 20. Mobile
computing device 10 may determine whether wearable com-
puting device 20 1s being worn based on the recerved sensor
data. Responsive to determining, based on the sensor data,
that wearable computing device 20 1s not being worn, mobile
computing device 10 may output a notification for display.
Responsive to determining, based on the sensor data, that
wearable computing device 20 1s being worn, mobile com-
puting device 10 may send an indication of the notification to
wearable computing device 20.

Mobile computing device 10 may receive the sensor data
from wearable computing device 20 via telemetry module 18.
Mobile computing device 10 may recerve messages and sen-
sor data from telemetry module 28 via a wireless communi-
cation link 54. In some examples, wireless communication
link 54 may comprise at least one of an IEEE 802.11x (so-
called “WiF1”), Bluetooth, 3G or 4G wireless data connec-
tion.

Responsive to usage module 26 determining, and based on
the sensor data, that wearable computing device 20 1s cur-
rently being worn, notification redirection module 16 may
redirect an indication of the notification to telemetry module
18 for transmission to wearable computing device 20. The
indication of the notification may be the received notification
data, a command to generate an alert based on the notification
data, or any other information related to the notification. In
various examples, the indication of the notification may com-
prise e-mail, a Multimedia Messaging Service (MMS) mes-
sage, a video, an application notification, an 1mage, a web
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page, or any other data of mobile computing device 10. In
some examples, the indication of the notification may also
comprise a text-based, and/or graphical imndication of a noti-
fication, e.g. a notification that the user has a text message or
an e-mail, etc.

Wearable computing device 20 may recerve the indication
of the noftification via telemetry module 28. In some
examples, wearable computing device 20 may output, for
display at Ul device 22, the indication of the notification.

Mobile computing device 10 and/or wearable computing
device 20 may output, for display, an indication of whether
wearable computing device 20 1s currently being worn. In one
example, wearable computing device 20 may output, for dis-
play, an indication at Ul device 22 indicating whether wear-
able computing device 20 1s not currently being worn based
on sensor data. In examples where wearable computing
device 20 1s not currently being worn, the indication may
turther indicate that wearable computing device 20 1s not
configured to receive notifications from mobile computing
device 10. In examples where sensor data of wearable com-
puting device 20 indicates that wearable computing device 20
1s not currently being worn, the indication may further indi-
cate that wearable computing device 20 1s not configured to
receive an indication of a notification from mobile computing,
device 10.

Similarly, responsive to recerving a message indicating
whether wearable computing device 20 1s currently being
worn, mobile computing device 10 may output and for dis-
play at UI device 12, an indication that wearable computing
device 20 1s currently being worn. As one example, respon-
stve to recerving a message that wearable computing device
20 1s currently being worn, Ul module 14 may output a
notification that indicates wearable computing device 20 1s
currently being worn. The message may further indicate that
mobile computing device 10 1s configured to transmit an
indication of a notification to wearable computing device 20
while wearable computing device 20 1s currently being worn.

In some other examples, mobile computing device 10 may
be communicatively coupled with more than one wearable
computing device, e.g., similar to wearable computing device
20. Each wearable computing device may be configured to
receive an indication of a notification from mobile computing
device 10 via a wireless communication link, such as wireless
communication link 54. Each of the wearable computing
devices may be configured to send a message indicating
whether the wearable computing devices are currently being
worn, as described above with respect to wearable computing,
device 20.

Each message indicating whether wearable computing
device 20 1s being worn may include an identifier that 1den-
tifies each of the wearable computing devices to mobile com-
puting device 10. Based on the identifiers included in the
message, mobile computing device 10 may determine which
of the wearable computing devices are currently being worn,
and should not receive an indication of a notification from
mobile computing device 10, and which of the wearable
computing devices should recerve an indication of a notifica-
tion from mobile computing device 10.

FI1G. 2 1s a block diagram 1llustrating further details of one
example of a mobile computing device 10 as shown 1n FI1G. 1,
in accordance with one or more techniques of the present
disclosure. FIG. 2 1llustrates only one particular example of
mobile computing device 10 as shown 1n FIG. 1, and many
other examples of mobile computing device 10 may be used
in other 1nstances.

As shown 1n the example of FIG. 2, mobile computing
device 10 includes one or more processors 40, one or more
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input devices 42, one or more communication units 44, one or
more output devices 46, one or more storage devices 48, and
user mnterface (Ul) device 12. In the example of FIG. 2,
mobile computing device 10 further includes UI module 14,
notification redirection module 16, telemetry module 18, and
operating system 50, which are executable by one or more

processors 40. Each of components 12, 40, 42, 44, 46, and 48
are coupled (physically, communicatively, and/or opera-
tively) using communication channels 52 for inter-compo-
nent communications. In some examples, communication
channels 52 may include a system bus, a network connection,
an inter-process communication data structure, or any other
method for communicating data. Ul module 14, telemetry
module 18, and operating system 50, may also communicate
information with one another, as well as with other compo-
nents 1n mobile computing device 10.

One or more processors 40, 1n one example, are configured
to 1mplement functionality and/or process instructions for
execution within mobile computing device 10. For example,
processors 40 may be capable of processing instructions
stored by one or more storage devices 48. Examples of one or
more processors 40 may include, any one or more of a micro-
processor, a controller, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field-pro-
grammable gate array (FPGA), or equivalent discrete or inte-
grated logic circuitry.

One or more storage devices 48 may be configured to store
information within mobile computing device 10 during
operation. Storage devices 48, 1n some examples, include a
computer-readable storage medium or computer-readable
storage device. In some examples, storage devices 48 include
a temporary memory, meaning that a primary purpose of
storage device 48 1s not long-term storage. Storage devices
48, 1n some examples, include a volatile memory, meaning
that storage device 48 does not maintain stored contents when
power 1s not provided to storage device 48. Examples of
volatile memories include random access memories (RAM),
dynamic random access memories (DRAM), static random
access memories (SRAM), and other forms of volatile memo-
ries known 1n the art. In some examples, storage devices 48
are used to store program instructions for execution by pro-
cessors 40. Storage devices 48, 1n some examples, are used by
soltware or applications running on mobile computing device
10 (e.g., mobile computing device access mode module 16) to
temporarily store information during program execution.

In some examples, storage devices 48 may further include
one or more storage device 48 configured for longer-term
storage of information. In some examples, storage devices 48
include non-volatile storage elements. Examples of such non-
volatile storage elements include magnetic hard discs, optical
discs, floppy discs, tlash memories, or forms of electrically
programmable memories (EPROM) or electrically erasable
and programmable (EEPROM ) memories.

Mobile computing device 10, in some examples, also
includes one or more communication units 44. Mobile com-
puting device 10, in one example, utilizes communication
unit 44 to communicate with external devices via one or more
networks, such as one or more wireless networks. Commu-
nication unit 44 may be a network interface card, such as an
Ethernet card, an optical transceiver, a radio frequency trans-
ceiver, or any other type of device that can send and receive
information. Other examples of such network interfaces may
include Bluetooth, 3G, 4G, WiGig, and WiF1 radios comput-
ing devices as well as Universal Serial Bus (USB). In some
examples, mobile computing device 10 utilizes communica-
tion unit 44 to wirelessly communicate with an external
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device such as wearable computing device 20. Communica-
tion unit 44 may be controlled by telemetry module 18.

Mobile computing device 10, 1n one example, also includes
one or more input devices 42. Input device 42, 1n some
examples, 1s configured to recerve mput from a user through
tactile, audio, or video sources. Examples of input device 42
include a presence-sensitive device, such as a presence-sen-
sitive display, a mouse, a keyboard, a voice responsive sys-
tem, video camera, microphone or any other type of device
for detecting a command from a user. In some examples, a
presence-sensitive display includes a touch-sensitive display.

One or more output devices 46 may also be included in
mobile computing device 10. Output device 46, in some
examples, 1s configured to provide output to a user using
tactile, audio, or video stimuli. Output device 46, in one
example, includes a presence-sensitive display, a sound card,
a video graphics adapter card, or any other type of device for
converting a signal 1to an appropriate form understandable
to humans or machines. Additional examples of output device
46 include a speaker, a cathode ray tube (CRT) monitor, a
liguid crystal display (LCD), organic light emitting diode
(OLED), or any other type of device that can generate 1ntel-
ligible output to a user. In some examples, Ul device 12 may
include functionality of one or more of mput devices 42
and/or output devices 46.

Mobile computing device 10 also can include Ul device 12.
In some examples, Ul device 12 1s configured to recerve
tactile, audio, or visual input. In addition to recerving input
from a user, Ul device 12 can be configured to output content
such as a GUI for display at a display device, such as a
presence-sensitive display. In some examples, Ul device 12
can 1nclude a presence-sensitive display that displays a GUI
and recerves mput from a user using capacitive, inductive,
and/or optical detection at or near the presence sensitive dis-
play. In some examples, Ul device 12 1s both one of input
devices 44 and one of output devices 46.

In some examples, Ul device 12 of mobile computing
device 10 may include functionality of mnput devices 42 and/
or output devices 46. In some examples, a presence-sensitive
device may detect an object at and/or near the presence-
sensitive device. As one example range, a presence-sensitive
device may detect an object, such as a finger or stylus, which
1s within two 1nches or less of the presence-sensitive device.
The presence-sensitive device may determine a location (e.g.,
an (x,y) coordinate) of the presence-sensitive device at which
the object was detected. In another example range, a pres-
ence-sensitive device may detect an object six inches or less
from the presence-sensitive device. Other example ranges are
also possible. The presence-sensitive device may determine
the location of the device selected by the object using capaci-
tive, inductive, and/or optical recognition techmques. In some
examples, the presence-sensitive device provides output to a
user using tactile, audio, or video stimuli as described with
respect to output device 46.

Mobile computing device 10 may include operating sys-
tem 50. Operating system 50, 1n some examples, controls the
operation of components of mobile computing device 10. For
example, operating system 50, 1n one example, facilitates the
communication of Ul module 14, and notification redirection
module 16 with processors 40, communication units 44, stor-
age devices 48, mput devices 42, and output devices 46. Ul
module 14, telemetry module, and notification redirection
module 16 can each include program instructions and/or data
that are executable by mobile computing device 10 (e.g., by
one or more processors 40). As one example, Ul module 14
can include mstructions that cause mobile computing device
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10 to perform one or more of the operations and actions
described in the present disclosure.

In some examples, notification redirection module 16 may
be operable to transmit messages with a mobile computing
device, e.g., via a direct communication protocol between
mobile computing device 10 and wearable computing device
20, such as via a Bluetooth, 3G, 4G, or WiF1 wireless network
connection, €.g. communication link 54. For example, when
mobile computing device 10 1s able to establish a direct
wireless communication connection with wearable comput-
ing device 20.

Mobile computing device 10 may also include notification
redirection module 16. Notification redirection module 16
may be configured to redirect notifications from mobile com-
puting device to wearable computing device 20 based on
whether notification redirection module 16 determines that
wearable computing device 20 1s currently being worn. Noti-
fication redirection module 16 may determine that wearable
computing device 20 1s being worn based on messages
received from wearable computing device 20 via telemetry
module 18. Wearable computing device 20 may transmit sen-
sor data to mobile computing device 10 that indicates whether

wearable computing device 20 1s currently being worn, e.g.
sensor data generated by clasp sensor 30 and/or accelerom-
cter 38.

Notification redirection module 16 may receive sensor data
via telemetry module 18 indicating whether wearable com-
puting device 20 1s being worn. Notification redirection mod-
ule 16 may determine that wearable computing device 20 1s
being worn based on whether the sensor data (e.g., data from
at least one of accelerometer 38 or clasp sensor 30) indicates
that wearable computing devices has moved within a thresh-
old amount of time.

Usage module 26 of wearable computing device 20 may
receive sensor data from clasp sensor 30 and accelerometer
38 periodically, e.g., via an interrupt, or by polling clasp
sensor 30 and/or accelerometer 38. Telemetry module 28 may
transmit the sensor data to mobile computing device 10. A
user, operating system, soiftware application, etc. may con-
figure a threshold period of time that passes without receiving
an 1ndication of movement from clasp sensor 30 or acceler-
ometer 38 before usage module 26 determines that wearable
computing device 20 1s not currently being worn. If sensor
data indicates that wearable computing device 20 has moved
within the threshold period of time, usage module 26 may
generate a message, which may include the sensor data.
Telemetry module 28 of wearable computing device 20 sends
the message to telemetry module 18 of mobile computing
device 10. Responsive to recerving the message, notification
redirection module 16 configures or may signal mobile com-
puting device to 10 transmit an indication of notifications
generated by mobile computing device 10 to wearable com-
puting device 20.

If notification redirection module 16 determines, based on
the sensor data received from wearable computing device 20,
that wearable computing device 20 1s being worn, notification
redirection module 16 configures Ul module 14 to output
notifications at Ul device 12, and does not generate any indi-
cations of notifications to be sent to wearable computing
device 20.

In some examples, responsive to determining that wearable
computing device 20 1s not being worn, notification redirec-
tion module 16 of wearable computing device 20 may output,
for transmission, a command that causes wearable computing
device 20 to transition from operating 1n a full access mode to
operating 1n a reduced access mode. Telemetry module 18
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may transmit the command to telemetry module 28 of wear-
able computing device 20, which receives the command.

As an example, 1f wearable computing device 20 1s being
worn, wearable computing device 20 typically operates 1n a
“full access” mode, 1n which all functionality of wearable
computing device 20 1s accessible to a user of wearable com-
puting device 20. However, notification redirection module
16 may later determine that wearable computing device 20 1s
no longer being worn, e.g., based on sensor data received
from wearable computing device 20. Responsive to determin-
ing that wearable computing device 20 1s not being worn,
mobile computing device 10 may transmit a command that
causes wearable computing device 10 to transition from oper-
ating 1n the full access mode to operating in a reduced access
mode, 1 which less functionality 1s available of wearable
computing device 20 relative to the full access mode. When
operating 1 a reduced access mode, wearable computing
device 20 may be 1naccessible to unauthorized users via a
lock mechanism, may disable visual and/or audio output, may
not display any previously received notifications, and/or may
be configured to transmit the location of wearable computing,
device 20 to the user of mobile computing device 10 if wear-
able computing device 20 1s lost, as some examples.

As described above, sensor data may include data received
from clasp sensor 36 and/or data received from accelerometer
38. Wearable computing device 20 may determine based on
the sensor data that data recerved from clasp sensor 30 and/or
accelerometer 38 indicates that the clasp of wearable com-
puting device 20 1s 1n a locked state. As described above, the
clasp may be 1n a locked state 11 the clasp 1s closed, and may
be 1n an unlocked state when the clasp 1s open. Clasp sensor
30 may detect that any structures (e.g., structures 32A and
32B) operable to physically secure wearable computing
device 20 are open (e.g., uncoupled, not in physical contact,
not forming a closed circuit, etc.) or closed (e.g., coupled, in
physical contact, forming a closed circuit, etc.).

Responsive to determine that the data received from accel-
crometer 38 indicates that wearable computing device 20 1s1n
a locked state, wearable computing device 20 may further
determine that data from accelerometer 38 indicates that
wearable computing device 20 has not moved within a thresh-
old amount of time. For example, usage module 26 may
determine that wearable computing device 20 has not moved
within a threshold amount of time based on whether wearable

computing device 20 detects any sensor data that indicates
wearable computing device 20 has moved within the thresh-
old amount of time.

In some additional examples, responsive to determining,
that the sensor data from accelerometer 38 indicates that
wearable computing device 20 has not moved within a thresh-
old amount of time, mobile computing device 10 may deter-
mine that wearable computing device 10 1s not being worn.
Additionally, responsive to mobile computing device 10
determining that the data recerved from accelerometer 38
indicates that the wearable computing device 20 has moved
within a threshold amount of time, mobile computing device
10 may determine that wearable computing device 10 1s being
worn.

A user or application may set the threshold amount of time
may 1n some examples. For instance, the threshold period of
time may comprise 5 seconds, 30 seconds, 1 minute, 10
minutes, another user-configurable duration, etc. In other
examples, the threshold amount of time may be set based on
observable user behavior. For instance, a user may indicate
that the threshold period of time 1s too low or too high via an
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application, and the application may adjust the threshold time
within which to determine whether wearable computing
device 20 1s being worn.

In various examples, usage module 26 may be configured
to determine that wearable computing device 1s being worn or
not worn responsive to detecting movements that indicate
wearable computing device 20 moved a threshold amount
within a threshold amount of time of a current time. For
instance, accelerometer 38 may detect a movement within
threshold amount (e.g., exceeding a minimum movement
magnitude value). Responsive to detecting the movement
within the threshold amount, usage module 26 may determine
that wearable computing device 20 1s being worn. By detect-
ing movement data within a threshold amount, and generating
sensor data that wearable computing device 20 1s being worn
responsive to detecting that indication, usage module 26 may
be configured to 1gnore small vibrations or other barely per-
ceptible movements that a user did not make. For example,
usage module 26 may ignore movements due to environmen-
tal factors.

In other examples, notification redirection module 16 may
be configured to determine that wearable computing device
20 1s not being worn based on sensor data received from
accelerometer 38. More particularly, usage module 26 may be
configured to determine that wearable computing device 20 1s
not being worn responsive to usage module 26 determining
that the sensor data from accelerometer 38 indicates that
wearable computing device 20 has moved a threshold amount
within a threshold amount of time of a current time.

The criteria used to detect that wearable computing device
20 has moved may also include detecting a minimum number
of movements within the threshold amount, and responsive to
detecting the minimum number of movements, generating an
indication that wearable computing device 20 1s being wom.
Determining that wearable computing device 20 has moved
responsive to notification redirection module 16 detecting a
minimum number of movements may avoid falsely indicating
that wearable computing device 20 has moved due to a few
1solated movements. By requiring movements to be within a
threshold amount, notification redirection module 16 may
reduce the likelihood of “false positives,” 1.e. determining that
wearable computing device 20 1s not 1n a locked state when
detected movements have small magnitudes or are inire-
quent.

The threshold amount of movements that notification redi-
rection module 16 detects may be configurable by a user,
application, etc. In one example, a user may input various
parameters, such as height, weight, etc., to determine the
threshold. In another example, a user of wearable computing
device 20 may execute an application that determines allows
a user to select from a number of preset threshold movement
amounts (e.g., low, medium, or high threshold movement
amounts).

Mobile computing device 10 can include additional com-
ponents that, for clarity, are not shown 1n FIG. 2. Similarly,
the components of mobile computing device 10 shown 1n
FIG. 2 may not be necessary in every example of mobile
computing device 10.

FIG. 3 1s a conceptual block diagram illustrating an
example mobile computing device that outputs graphical
content for display at a remote device and selectively outputs
an indication of a notification to a wearable computing device
based on whether the wearable computing device 1s being
worn, 1n accordance with one or more techniques of the
present disclosure. Graphical content, generally, may include
any visual information that may be output for display, such as
text, images, a group ol moving images, etc. The example

-
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shown 1n FIG. 3 mcludes a computing device 60, presence-
sensitive display 64, communication unit 70, projector 80,
projector screen 82, mobile device 86, and visual display
device 90. Although shown for purposes of example in FIGS.
1 and 2 as a mobile computing device 10, a computing device
such as computing device 60 may, generally, be any compo-
nent or system that includes a processor or other suitable
computing environment for executing software instructions
and, for example, need not include a presence-sensitive dis-

play.

As shown 1n the example of FIG. 3, computing device 60
may be a processor that includes functionality as described
with respect to processors 40 1n FIG. 2. In such examples,
computing device 60 may be operatively coupled to presence-
sensitive display 64 by a communication channel 62A, which
may be a system bus or other suitable connection. Computing,
device 60 may also be operatively coupled to communication
unit 70, further described below, by a communication channel
62B, which may also be a system bus or other suitable con-
nection. Although shown separately as an example in FIG. 3,
computing device 60 may be operatively coupled to presence-
sensitive display 64 and communication unit 70 by any num-
ber of one or more communication channels.

In other examples, such as 1llustrated previously by mobile
computing device 10 in FIGS. 1 and 2, a computing device
may refer to a portable or mobile device such as mobile
phones (including smart phones), laptop computers, wear-
able computing devices such as smart watches or smart
glasses, etc. In some examples, a computing device may be a
desktop computer, tablet computer, smart television platiorm,
camera, personal digital assistant (PDA), server, mainframe,
etc.

Presence-sensitive display 64 may include display device
66 and presence-sensitive input device 68. Display device 66
may, for example, receive data from computing device 60 and
display the graphical content. In some examples, presence-
sensitive mput device 68 may determine one or more user
mputs (e.g., continuous gestures, multi-touch gestures,
single-touch gestures, etc.) at presence-sensitive display 64
using capacitive, inductive, and/or optical recognition tech-
niques and send indications of such user input to computing
device 60 using communication channel 62A. In some
examples, presence-sensitive mput device 68 may be physi-
cally positioned on top of display device 66 such that, when a
user positions an input unit over a graphical element dis-
played by display device 66, the location at which presence-
sensitive mput device 68 corresponds to the location of dis-
play device 66 at which the graphical element 1s displayed. In
other examples, presence-sensitive input device 68 may be
positioned physically apart from display device 66, and loca-
tions of presence-sensitive mput device 68 may correspond to
locations of display device 66, such that input can be made at
presence-sensitive 1nput device 68 for interacting with
graphical elements displayed at corresponding locations of
display device 66.

As shown in FIG. 3, computing device 60 may also include
and/or be operatively coupled with communication unit 70.
Communication unit 70 may include functionality of com-
munication unit 44 as described 1n FI1G. 2. Examples of com-
munication unit 70 may include a network interface card, an
Ethernet card, an optical transceiver, a radio frequency trans-
ceiver, or any other type of device that can send and receive
information. Other examples of such communication units
may include Bluetooth, 3G, and WikFiradios, Umiversal Serial
Bus (USB) iterfaces, etc. Computing device 60 may also
include and/or be operatively coupled with one or more other
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devices, e.g., input devices, output devices, memory, storage
devices, etc. that are not shown i FIG. 3 for purposes of
brevity and 1llustration.

FIG. 3 also 1llustrates a projector 80 and projector screen
82. Other examples of projection devices may include elec-
tronic whiteboards, holographic display devices, and any
other suitable devices for displaying graphical content. Pro-
jector 80 and projector screen 82 may include one or more
communication units that enable the respective devices to
communicate with computing device 60. In some examples,
the one or more communication units may enable communi-
cation between projector 80 and projector screen 82. Projec-
tor 80 may recerve data from computing device 60 that
includes graphical content. Projector 80, in response to
receiving the data, may project the graphical content onto
projector screen 82. In some examples, projector 80 may
determine one or more user mputs (e.g., continuous gestures,
multi-touch gestures, single-touch gestures, etc.) at projector
screen using optical recognition or other suitable techmques
and send indications of such user input using one or more
communication units to computing device 60. In such
examples, projector screen 82 may be unnecessary, and pro-
jector 80 may project graphical content on any suitable
medium and detect one or more user mputs using optical
recognition or other such suitable techniques.

Projector screen 82, in some examples, may include a
presence-sensitive display 84. Presence-sensitive display 84
may include a subset of functionality or all of the functional-
ity of Ul device 22 as described in this disclosure. In some
examples, presence-sensitive display 84 may include addi-
tional functionality. Projector screen 82 (e.g., an electronic
whiteboard), may recetve data from computing device 60 and
display the graphical content. In some examples, presence-
sensitive display 84 may determine one or more user mnputs
(e.g., continuous gestures, multi-touch gestures, single-touch
gestures, etc.) at projector screen 82 using capacitive, induc-
tive, and/or optical recognition techniques and send indica-
tions of such user iput using one or more communication
units to computing device 60.

FIG. 3 also 1llustrates mobile device 86 and visual display
device 90. Mobile device 86 and visual display device 90 may
cach 1nclude computing and connectivity capabilities.
Examples of mobile device 86 may include e-reader devices,
convertible notebook devices, hybrid slate devices, etc.
Examples of visual display device 90 may include other semi-
stationary devices such as televisions, computer monitors,
etc. As shown i FIG. 3, mobile device 86 may include a
presence-sensitive display 88. Visual display device 90 may
include a presence-sensitive display 92. Presence-sensitive
display 92, for example, may receive data from computing
device 60 and display the graphical content. In some
examples, presence-sensitive display 92 may determine one
Oor more user mputs (e.g., continuous gestures, multi-touch
gestures, single-touch gestures, etc.) at projector screen using
capacitive, inductive, and/or optical recognition techniques
and send 1ndications of such user input using one or more
communication units to computing device 60.

As described above, 1n some examples, computing device
60 may output graphical content for display at presence-
sensitive display 64, which 1s coupled to computing device 60
by a system bus or other suitable communication channel.
Computing device 60 may also output graphical content for
display at one or more remote devices, such as projector 80,
projector screen 82, mobile device 86, and visual display
device 90. For instance, computing device 60 may execute
one or more instructions to generate and/or modity graphical
content in accordance with techniques of the present disclo-
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sure. Computing device 60 may output the data that includes
the graphical content to a communication unit of computing
device 60, such as communication unit 70. Communication
unit 70 may send the data to one or more of the remote
devices, such as projector 80, projector screen 82, mobile
device 86, and/or visual display device 90. In this way, com-
puting device 60 may output the graphical content for display
at one or more of the remote devices. In some examples, one
or more of the remote devices may output the graphical con-
tent at a display device, such as a presence-sensitive display,
that1s included 1n and/or operatively coupled to the respective
remote device.

In some examples, computing device 60 may not output
graphical content at presence-sensitive display 64 that is
operatively coupled to computing device 60. In other
examples, computing device 60 may output graphical content
for display at both a presence-sensitive display 64 that i1s
coupled to computing device 60 by communication channel
62A, and at a display of one or more the remote devices. In
such examples, the graphical content may be displayed sub-
stantially contemporaneously at each respective device. For
instance, some delay may be introduced by the communica-
tion latency to send the data that includes the graphical con-
tent to the remote device. In some examples, graphical con-
tent generated by computing device 60 and output for display
at presence-sensitive display 64 may be diflerent than graphi-
cal content display output for display at one or more remote
devices.

Computing device 60 may send and recerve data using any
suitable communication techniques. For example, computing
device 60 may be operatively coupled to external network 74
using network link 72A. Fach of the remote devices illus-
trated 1n FIG. 3 may be operatively coupled to network exter-
nal network 74 by one of respective network links 72B, 72C,
and 72D. External network 74 may include network hubs,
network switches, network routers, etc., that are operatively
inter-coupled thereby providing for the exchange of informa-
tion between computing device 60 and the remote devices
illustrated 1n FIG. 3. In some examples, network links 72A-
72D may be Ethernet, ATM or other network connections.
Such connections may be wireless and/or wired connections.

In some examples, computing device 60 may be opera-
tively coupled to one or more of the remote devices included
in FIG. 3 using direct device communication 78. Direct
device communication 78 may include communications
through which computing device 60 sends and receives data
directly with a remote device, using wired or wireless com-
munication. That 1s, 1n some examples of direct device com-
munication 78, data sent by computing device 60 may not be
torwarded by one or more additional devices belfore being
received at the remote device, and vice-versa. Examples of
direct device communication 78 may include Bluetooth,
Near-Field Communication, Universal Serial Bus, infrared,
ctc. One or more of the remote devices illustrated 1n FIG. 3
may be operatively coupled with computing device 60 by
communication links 76 A-76D. In some examples, commu-
nication links 76 A-76D may be connections using Bluetooth,
Near-Field Communication, Universal Serial Bus, infrared,
etc. Such connections may be wireless and/or wired connec-
tions.

In accordance with one or more aspects of the disclosure,
computing device 60 can be configured to receive sensor data.
In some examples, the sensor data may be from at least one of
clasp sensor 30 of wearable computing device 20, and accel-
crometer 38 of wearable computing device 20. Responsive to
determining by computing device 60 and based on the sensor
data, that wearable computing device 20 1s not being worn,
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computing device 60 may output and for display, e¢.g., at one
or more of presence-sensitive display 64, projector 80, mobile
device 86, and remote display 90, a notification using com-
munication unit 70. Responsive to determining, by comput-
ing device 60 and based on the sensor data, that wearable
computing device 20 1s being worn, computing device 60 may
send, to wearable computing device 20, an indication of the
notification using communication unit 70.

FI1G. 4 15 a flow diagram illustrating example operations for
selectively outputting notifications at a wearable computing,
device based at least 1n part on whether the wearable comput-
ing device 1s being worn, in accordance with one or more
techniques of the present disclosure. The operations shown 1n
FIG. 4 may be performed by one or more processors of a
computing device, such as wearable computing device 20
and/or mobile computing device 10 illustrated 1n FIG. 1 and
FIG. 2. For purposes of 1llustration, the operations of FIG. 4
are described below within the context of wearable comput-
ing device 20 of FIG. 1 and FIG. 2. However, computing
devices having configurations different than that of mobile
computing device 10 and wearable computing device 20 may
perform the operations of FIG. 4.

The techniques of FIG. 4 include receiving, by mobile
computing device 10, a sensor data from wearable computing
device 20 (100). In some examples, the sensor data includes
data recetved from at least one of clasp sensor 30 of wearable
computing device 20 and data received from accelerometer
38 of wearable computing device 20. Notification usage mod-
ule 26 of wearable computing device 20 may interpret the
sensor data received from clasp sensor 30 and/or accelerom-
cter 38.

Notification redirection module 16 of mobile computing
device 10 may determine, based on the sensor data, whether
wearable computing device 20 1s being worn (102). Respon-
stve to notification redirection module 26 determining, and
based on the sensor data, that wearable computing device 20
1s being worn (““Yes” branch of decision block 104), telemetry
module 18 of mobile computing device 10 may send, to
telemetry module 28, an indication of the notification via
communication link 54 (106). Responsive to notification
redirection module 16 determining that wearable computing
device 20 indicates that wearable computing device 20 1s not
currently being worn and based on the sensor data (“No”
branch of decision block 104), UI device 22 may output, and
for display, a notification (108).

FIG. 515 a flow diagram illustrating example operations for
selectively outputting notifications at a wearable computing
device based at least 1n part on whether the wearable comput-
ing device 1s being worn, in accordance with one or more
techniques of the present disclosure. The operations shown in
FIG. 5 may be performed by one or more processors of a
computing device, such as wearable computing device 20
and/or mobile computing device 10 illustrated in FIG. 1 and
FIG. 2. For purposes of illustration, the operations of FIG. 5
are described below within the context of wearable comput-
ing device 20 of FIG. 1 and FIG. 2. However, computing
devices having configurations different than that of mobile
computing device 10 and wearable computing device 20 may
perform the operations of FIG. 4.

The techniques of FIG. 5 include determiming, by usage
module 26 of wearable computing device 20, that clasp sen-
sor 30 of wearable computing device 20 1s closed (120).
Responsive to usage module 26 determining that clasp sensor
30 1s closed, wearable usage module 26 of computing device
20 may be configured to enable accelerometer 38 of wearable
computing device 20 (122). Usage module 26 of wearable
computing device 20 also determines whether wearable com-
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puting device 20 has not moved within a threshold period of
time based on sensor data from accelerometer 38 (124).
Responsive to determimng, that wearable computing device
20 has not moved within a threshold period of time, telemetry
module 28 of wearable computing device 20 may transmit to
mobile computing device 10 a command to cause mobile
computing device 10 to stop redirecting notifications to wear-
able computing device 20 (126).

In one example, determining that that wearable computing,
device 20 has not moved within a threshold period of time
may be based on the sensor data from accelerometer 38 and a
resistance measurement from a galvanic response sensor of
wearable computing device 20. The resistance measurement
may indicate that wearable computing device 20 1s not being,
worn 1i the resistance measurement 1s outside a range of 10
kiloohms to 10 megaohms, inclusive. In another example,
determining that wearable computing device 20 has not
moved within the threshold period of time may be based on
sensor data from accelerometer 38 and a temperature mea-
surement from a temperature sensor of wearable computing
device 20. The temperature measurement may indicate that
wearable computing device 20 1s not being worn 11 the tem-
perature measurement 1s outside arange o1 36 degrees Celsius
to 37 degrees Celsius, inclusive.

In another example, responsive to wearable computing
device 20 determining and based on the sensor data from
accelerometer 38, that mobile computing device 10 has not
moved within a threshold period of time, wearable computing
device 20 may disable a display of wearable computing
device 20, such as a display of UI device 22.

Example 1

A method comprising: recerving, by a first computing
device, sensor data from a second computing device, respon-
stve to determining, by the first computing device and based
on the sensor data, that the second computing device 1s not
being worn, outputting, by the first computing device and for
display, a notification, and responsive to determining, by the
first computing device and based on the sensor data, that the
second computing device 1s being worn, sending, by the first
computing device, to the second computing device, an ndi-
cation of the notification.

Example 2

The method of example 1, wherein the sensor data includes
data recerved from at least one of a clasp sensor of the second
computing device and an accelerometer of the second com-
puting device.

Example 3

The method of any combination of examples 1-2, wherein
determining, by the first computing device and based on the
sensor data, that the second computing device 1s not being
worn 15 based on at least one of the sensor data indicating that
the clasp of the second computing device 1s 1n an open state
and the sensor data indicating that the second computing
device has not moved within a threshold amount of time.

Example 4

The method of any combination of examples 1-3, wherein
determining, by the first computing device and based on the
sensor data, that the second computing device 1s being worn
1s based on at least one of the sensor data indicating that the
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clasp of the second computing device 1s 1n a closed state and
the sensor data indicating that the second computing device
has moved within a threshold amount of time.

Example 5

The method of any combination of examples 1-4, further
comprising: responsive to determining, by the first computing
device, that the second computing device 1s being worn, out-
putting, by the first computing device and for display, a noti-
fication that indicates the second computing device 1s being
worn.

Example 6

The method of any combination of examples 1-5, further
comprising: responsive to determining that the second com-
puting device 1s not being worn, outputting, by the first com-
puting device, for transmission to the second computing
device, a command to cause the second computing device to
transition from operating 1n a full access mode to operating in
a reduced access mode.

Example 7

A method comprising: responsive to determining, by a first
computing device, that a clasp sensor of the first computing
device 1s closed, enabling an accelerometer of the first com-
puting device, and responsive to determining, by the first
computing device and based on sensor data from the acceler-
ometer, that the first computing device has not moved within
a threshold period of time, transmitting, by the first comput-
ing device and to a second computing device, a command to
cause the second computing device to stop redirecting noti-
fications to the first computing device.

Example 8

The method of example 7, wherein determining that the
first computing device has not moved within the threshold
period of time 1s based on the sensor data from the acceler-
ometer and a resistance measurement from a galvanic
response sensor of the first computing device, and the resis-
tance measurement indicates that the first computing device 1s
not being worn 11 the resistance measurement 1s outside a
range of 10 kiloohms to 10 megaohms, inclusive.

Example 9

The method of any of examples 7-8, wherein determining,
that the first computing device has not moved within the
threshold period of time 1s based on the sensor data from the
accelerometer and a temperature measurement from a tem-
perature sensor of the first computing device, and the tem-
perature measurement indicates that the first computing
device 1s not being worn 1f the temperature measurement 1s
outside a range of 36 degrees Celsius to 37 degrees Celsius
inclusive.

Example 10

The method of any of examples 7-9, further comprising:
responsive to determining, by the first computing device and
based on the sensor data from the accelerometer, that the first
computing device has not moved within a threshold period of
time, disabling, by the first computing device a display of the
first computing device.
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Example 11

A first computing device comprising: at least one proces-
sor, and a notification redirection module operable by the at
least one processor to: recerve sensor data from a second
computing device, responsive to determining, based on the
sensor data, that the second computing device 1s not being
worn, output and for display, a notification, and responsive to
determining, based on the sensor data, that the second com-
puting device 1s being worn, send to the second computing,
device, an indication of the notification.

Example 12

The first computing device of example 11, wherein the
sensor data includes data recerved from at least one of a clasp
sensor of the second computing device and an accelerometer
of the second computing device.

Example 13

The first computing device of example 12, wherein the
notification redirection module 1s operable by the at least one
processor to determine, based on the sensor data, that the
second computing device 1s not being worn 1s based on at least
one of the sensor data indicating that the clasp of the second
computing device 1s 1n an open state and the sensor data
indicating that the second computing device has not moved
within a threshold amount of time.

Example 14

The first computing device of any of examples 11-13,
wherein the notification redirection module 1s operable by the
at least one processor to determine, based on the sensor data,
that the second computing device 1s being worn 1s based on at
least one of the sensor data indicating that the clasp of the
second computing device 1s 1n a closed state and the sensor
data indicating that the second computing device has moved
within a threshold amount of time.

Example 15

The first computing device of any of examples 11-14,
wherein the notification module 1s further operable to,
responsive to determining that the second computing device
1s being worn, output, for display, a notification that indicates
that the second computing device 1s being worn.

Example 16

The first computing device of any of examples 11-15,
wherein the notification module 1s further operable to,
responsive to determining that the second computing device
1s not being worn, output, for transmission to the second
computing device, acommand to cause the second computing
device to transition from operating in a full access mode to
operating 1n a reduced access mode.

Example 17

A first computing device comprising: at least one proces-
sor, and a notification redirection module operable by the at
least one processor to: responsive to determining that a clasp
sensor of the first computing device 1s closed, enable an
accelerometer of the first computing device, and responsive to
determining that the first computing device has not moved
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within a threshold period of time based on sensor data from
the accelerometer, transmit to a second computing device, a
command to cause the second computing device to stop redi-
recting notifications to the first computing device.

Example 18

The first computing device of example 17, wherein: the
notification redirection module 1s operable to determine that
the first computing device has not moved within the threshold
period of time based on the sensor data from the accelerom-
cter and a resistance measurement from a galvanic response
sensor of the first computing device, and the resistance mea-
surement indicates that the first computing device 1s not being,
worn 1f the resistance measurement 1s outside a range of 10
kiloohms to 10 megaohms, inclusive.

Example 19

The first computing device of any of examples 17-18,
wherein: the notification redirection module 1s operable to
determine that the first computing device has not moved
within the threshold period of time based on the sensor data
from the accelerometer and a temperature measurement from
a temperature sensor of the first computing device, and the
temperature measurement 1ndicates that the first computing
device 1s not being worn 1f the temperature measurement 1s
outside a range of 36 degrees Celsius to 37 degrees Celsius
inclusive.

Example 20

The first computing device of any of examples 17-19,
wherein the nofification module 1s further operable to:
responsive to determining that the first computing device has
not moved within a threshold period of time based on the
sensor data from the accelerometer, disable a display of the
first computing device.

In one or more examples, the functions described herein
may be implemented 1n hardware, software, firmware, or any
combination thereof. ITf implemented 1n software, the tunc-
tions may be stored on or transmitted over, as one or more
instructions or code, a computer-readable medium or com-
puter-readable storage device and executed by a hardware-
based processing unit. Computer-readable media may
include computer-readable storage media, which corre-
sponds to a tangible medium such as data storage media, or
communication media including any medium that facilitates
transier of a computer program irom one place to another,
¢.g., according to a commumnication protocol. In this manner,
computer-readable media generally may correspond to (1)
tangible computer-readable storage media or computer-read-
able storage device, which 1s non-transitory or (2) a commu-
nication medium such as a signal or carrier wave. Data stor-
age media may be any available media that can be accessed by
one or more computers or one or more processors to retrieve
instructions, code and/or data structures for implementation
of the techniques described 1n this disclosure. A computer
program product may include a computer-readable medium.

By way of example, and not limitation, such computer-
readable storage media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage, or other magnetic storage devices, flash
memory, or any other medium that can be used to store
desired program code in the form of instructions or data
structures and that can be accessed by a computer. Also, any
connection 1s properly termed a computer-readable medium.
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For example, if instructions are transmitted from a website,
server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted pair, DSL, or
wireless technologies such as infrared, radio, and microwave
are included 1n the definition of medium. It should be under-
stood, however, that computer-readable storage media and
data storage media do not include connections, carrier waves,
signals, or other transient media, but are instead directed to
non-transient, tangible storage media. Disk and disc, as used
herein, include compact disc (CD), laser disc, optical disc,
digital versatile disc (DVD), floppy disk and Blu-ray disc,
where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers. Combinations of the
above should also be included within the scope of computer-
readable media.

Instructions may be executed by one or more processors,
such as one or more digital signal processors (DSPs), general
purpose microprocessors, application specific integrated cir-
cuits (ASICs), field programmable logic arrays (FPGAs), or
other equivalent integrated or discrete logic circuitry. Accord-
ingly, the term “processor,” as used herein may refer to any of
the foregoing structure or any other structure suitable for
implementation of the techniques described herein. In addi-
tion, 1n some aspects, the functionality described herein may
be provided within dedicated hardware and/or software mod-
ules. Also, the techniques could be tully implemented in one
Or more circuits or logic elements.

The techniques of this disclosure may be implemented in a
wide variety of devices or apparatuses, including a wireless
handset, an integrated circuit (IC) or a set of ICs (e.g., a chip
set). Various components, modules, or units are described 1n
this disclosure to emphasize functional aspects of devices
configured to perform the disclosed techniques, but do not
necessarily require realization by different hardware units.
Rather, as described above, various units may be combined 1n
a hardware unit or provided by a collection of interoperative
hardware units, including one or more processors as
described above, 1n conjunction with suitable software and/or
firmware.

Various examples have been described. These and other
examples are within the scope of the following claims.

What 1s claimed 1s:

1. A method comprising:

receiving, by a first computing device, sensor data from a

second computing device, wherein the sensor data indi-

cates movement of the second computing device;

responsive to determining, by the first computing device

and based on the sensor data, that the second computing

device 1s not being worn:

outputting, by the first computing device and for display,
a notification; and

outputting, by the first computing device, for transmis-
sion to the second computing device, a command to
cause the second computing device to transition from
operating 1 a full access mode to operating n a
reduced access mode, wherein at least a portion of
functionality of the second computing device 1s 1nac-
cessible via a lock mechanism while the second com-
puting device 1s operating 1n the reduced access mode;
and

responsive to determining, by the first computing device

and based on the sensor data, that the second computing
device 1s being worn, sending, by the first computing
device, to the second computing device, an indication of
the notification.
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2. The method of claim 1, wherein the sensor data includes
data received from at least one of a clasp sensor of the second
computing device and an accelerometer of the second com-
puting device.

3. The method of claim 2, wherein determining, by the first
computing device and based on the sensor data, that the
second computing device 1s not being worn 1s based on at least
one of the sensor data indicating that the clasp of the second
computing device 1s 1n an open state and the sensor data

indicating that the second computing device has not moved
within a threshold amount of time.

4. The method of claim 2, wherein determining, by the first
computing device and based on the sensor data, that the
second computing device 1s being worn 1s based on at least
one of the sensor data indicating that the clasp of the second
computing device 1s 1 a closed state and the sensor data
indicating that the second computing device has moved
within a threshold amount of time.

5. The method of claim 1, further comprising;

responsive to determining, by the first computing device,

that the second computing device 1s being worn, output-
ting, by the first computing device and for display, a
notification that indicates the second computing device
1s being worn.

6. A method comprising:

responsive to determining, by a first computing device, that

a clasp sensor of the first computing device 1s closed,
enabling an accelerometer of the first computing device;
and

responsive to determining, by the first computing device

and based on sensor data from the accelerometer, that the

first computing device has not moved within a threshold

period of time:

transmitting, by the first computing device and to a sec-
ond computing device, a command to cause the sec-
ond computing device to stop redirecting notifications
to the first computing device; and

disabling, by the first computing device, a display of the
first computing device.

7. The method of claim 6, wherein:

determiming that the first computing device has not moved

within the threshold period of time 1s based on the sensor
data from the accelerometer and a resistance measure-
ment from a galvanic response sensor of the first com-
puting device, and

the resistance measurement indicates that the first comput-

ing device 1s not being worn 11 the resistance measure-
ment 1s outside a range of 10 kiloohms to 10 megachms,
inclusive.

8. The method of claim 6, wherein:

determining that the first computing device has not moved

within the threshold period of time 1s based on the sensor
data from the accelerometer and a temperature measure-
ment from a temperature sensor of the first computing
device, and

the temperature measurement indicates that the first com-

puting device 1s not being worn if the temperature mea-
surement 1s outside a range of 36 degrees Celsius to 37
degrees Celsius 1nclusive.

9. A first computing device comprising:

at least one processor; and

a notification redirection module operable by the at least

one processor to:

receive sensor data from a second computing device,
wherein the sensor data indicates movement of the
second computing device;
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responsive to determining, based on the sensor data, that
the second computing device 1s not being worn:
output and for display, a notification; and
output, for transmission to the second computing
device, a command to cause the second computing
device to transition from operating 1n a full access
mode to operating in a reduced access mode,
wherein at least a portion of functionality of the
second computing device 1s mnaccessible via a lock
mechanism while the second computing device 1s
operating in the reduced access mode; and
responsive to determining, based on the sensor data, that
the second computing device 1s being worn, send to the
second computing device, an indication of the notifica-
tion.

10. The first computing device of claim 9, wherein the
sensor data includes data recerved from at least one of a clasp
sensor ol the second computing device and an accelerometer
of the second computing device.

11. The first computing device of claim 10, wherein the
notification redirection module 1s operable by the at least one
processor to determine, based on the sensor data, that the
second computing device 1s not being worn 1s based on at least
one of the sensor data indicating that the clasp of the second
computing device 1s 1n an open state and the sensor data
indicating that the second computing device has not moved
within a threshold amount of time.

12. The first computing device of claim 10, wherein the
noftification redirection module 1s operable by the at least one
processor to determine, based on the sensor data, that the
second computing device 1s being worn 1s based on at least
one of the sensor data indicating that the clasp of the second
computing device 1s 1 a closed state and the sensor data
indicating that the second computing device has moved
within a threshold amount of time.

13. The first computing device of claim 9, wherein the
notification redirection module 1s further operable to, respon-
stve to determining that the second computing device is being
worn, output, for display, a notification that indicates that the
second computing device 1s being wormn.
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14. A first computing device comprising:

at least one processor;

a clasp sensor;

an accelerometer; and

a notification redirection module operable by the at least

OIIC ProccssOr {o:

responsive to determining that a clasp sensor of the first
computing device 1s closed, enable an accelerometer

of the first computing device; and

responsive to determining that the first computing
device has not moved within a threshold period of
time based on sensor data from the accelerometer:
transmit to a second computing device, a command to
cause the second computing device to stop redirect-
ing notifications to the first computing device; and
disable a display of the first computing device.
15. The first computing device of claim 14, wherein:
the notification redirection module 1s operable to deter-
mine that the first computing device has not moved
within the threshold period of time based on the sensor
data from the accelerometer and a resistance measure-
ment from a galvanic response sensor of the first com-
puting device, and
the resistance measurement indicates that the first comput-
ing device 1s not being worn 11 the resistance measure-
ment 1s outside a range of 10 kiloohms to 10 megachms,
inclusive.
16. The first computing device of claim 14, wherein:
the notification redirection module 1s operable to deter-
mine that the first computing device has not moved
within the threshold period of time based on the sensor
data from the accelerometer and a temperature measure-
ment from a temperature sensor of the first computing
device, and
the temperature measurement indicates that the first com-
puting device 1s not being worn if the temperature mea-
surement 1s outside a range of 36 degrees Celsius to 37
degrees Celsius inclusive.
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